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| NJECTI ON DEVI CE W TH LOCKI NG MECHANI SM FOR SYRI NGE
CARRI ER Field of the Invention The present invention

WO 200a0es4d 0 an i njection device of the type whPChGBawsa02583
syringe and whi ch extends the syringe, discharges its
contents and then retracts itl automatical ly.
Background of the Invention Injection devices are
shoMEFH WP BB 55478 %\?Fd“%‘rb-”&?@“gfé PR3 SYRHEE RSV es
enpl oy a drive spring and some form of rel ease
mechani smthat rel eases the syringe fromthe influence
of the drive spring once its contents are supposed to
have been di scharged, to allow it to be retracted by a

F D Generally, the return spring is
relatively weak, since its restoring force nust be
overcone by the drive spring, even while the drive

The prasenti isvahtiongelaes ko aminjdrdion evios of dortppmehics has atsyenge and

njectign devi.ce and the syri dyring an_injection
wjfreatenth e S pEhareSdty onitb B heiFets: {pdiomiticaily.
injection device is used with seal ed hypoderm c

syringes, which typically have a hernetically seal ed
cover, needle shield or "boot" that covers the

BhX qg%BHﬂStWEFQ%Eﬁ nd maintains the sterility of the
—gyg$#ge—coéPeﬁ¥ST—§%turalIy, it i's necessary to

maintain the sterility of the syringe contents up to

t.he poi nt of adm nistrationp ich r deyj t hat .
InjpcdiogedsVifife e Shepwn dp S@ngﬁﬁéwégn yA% ble g i devices
e{nﬁfe})ty_ 3 REVOQRGNITUSE sBiRe 6P Ve felvhsk nédRBniSHI thRORdaB&I ®E syringe

injection device. Typically, the action required
from tlenofimendeeoh tot difive sprirtgeoragr ith genteris girgrshgposed i lhave been

t he bo .fromthe ringe. which requires a force
dpﬁhg§%g§%5ggygé$§e tV%wﬁéyéﬂgﬁu ifCant |y greater than

the restoring force of the return spring, so the

syringe will be pulled out of the injection device as
Geperalipothe setrdmbniaig andeladh WHE BYSE %ﬁ%%orawag?m? gmust be

oV kb 8 RIRNDAGY. L , Pl@CEhile ik Sirive spQie iR Sbr&Y tHeQarious
handl e ?he syrlﬁge% The shock cpuldadé%age_i , the _
compaiantcalithd iljectdanteyed aaddhe siemecayinpen prjodicamycle. This may
gxrv%_ I‘elgeg ?cglan%roblem when the injection device is used with sealed hypodermic
syringes, which typically have a hermetically sealed cover, needle shield or "boot" that
covers the hypodermic needle and maintains the sterility of the syringe contents.
Naturally, it is necessary to maintain the sterility of the syringe contents up to the point
of administration, which for devices that are designed to be disposable, as many will be,

means that the boot must be removed with the syringe inside the injection device.

Typically, the action required to remove the boot from the syringe is simply to pull the
boot away from the syringe, which requires a force in excess of 20N. This is
significantly greater than the restoring force of the return spring, so the syringe will be
pulled out of the injection device as the boot is removed and, when the boot comes away,
it will snap back into place. This is not the best way to handle the syringe. The shock
could damage it, the needle could be damaged and there may be problems re-engaging

the syringe with those components of the injection device designed to act upon it. Even
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the syringe with those conponents of the injection
devi ce designed to act upon it. Evenin cases where
W@ b@pe19440 no return spring, for exanpl e where PEEGB2008/002583
syringe is held in place by friction with conmponents
of the injection device, the“problemw || still arise
.of relocating.the syringe opto those conponents of e
in FSETRER (HEYiiTBO AReTGHEde; B SAmRIHers the %P@%wrbew in place
b%thﬁE@%} Svifh 95:9@&:&%%%# hxehﬂl;{écﬁen tdeGiceY fHeNBBbREN iRl dil arise of
veable 1n a direction out of the injection device.
redoaiidg nhakydigdel ardd i tboseofontfoments iof éhe prjeatignbdevice designed to act
nmechani cal failure of the drive spring' s rel ease
UR¥tirani sm (e. g. a trigger) can occur, for exanple by
droppi ng the device on a hard surface. This accidental
activation could cause the syringe to be extended L
Mmeavearth¢rensik pyobdern voth hhvenglide isgengereenerally semveable dn aglirection

OB Rl B B NESHL 3L oy by mctanica
fAMACS Uht AgvaBpti's lelth&cine cianisheER b Yriglert ¢4 dcowe fidr exBmple by
The injection device of the present invention is i
deppgingribeideacaemd by shriagre TRicacsidaniel H Y copidrause the syringe
td”‘bé 'e&tghd&is Ql%ﬁten%natllgeoﬁr(ﬁ_stﬁgtde{/i@é’ aRd i@ RonfeHR & beSejected. This
provided An i njection device conprising: a housing
cadadpkspde tlee needkeiof ¢heasysinge agkinheasathe askdpbimhdvegient ski puncturing
nozzl e, .the syringe being novabl e along a | ongitudi na
MGPSINELUP e housi ng between a retracted position in

whi ch the di scharge nozzle is contained within the

housi ng and an extended position in which the

di scharge nozzl e extends fromthe housing through an
Sgﬁhﬁ@gg&gﬁghg%ngogap removably | ocated over the exit
aperture; a syrrnge carrier adapted to support the

syringe as it is advanced; and a needl e shield over

T&xg ?m%%l?)g 21%{/1%2 pﬁgx%:é)lé%’enmggnetfog ig crl]eesigr;]gg (tjcl gea? leit ltge élf%rementioned

problems.

In a first aspect of the present invention, there is provided An injection device
comprising:

a housing adapted to receive a syringe having a discharge nozzle, the syringe
being movable along a longitudinal axis of the housing between a retracted position in
which the discharge nozzle is contained within the housing and an extended position in
which the discharge nozzle extends from the housing through an exit aperture;

a cap removably located over the exit aperture;

a syringe carrier adapted to support the syringe as it is advanced; and

a needle shield over the discharge nozzle,

wherein the needle shield is connected to the cap,

wherein the cap comprises a locking component which is adapted to prevent, in
an engaged position when the cap is located on the housing, movement of the syringe
carrier towards the exit aperture relative to the housing as the needle shield 1s removed

from the discharge nozzle,
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wherein the cap conprises a | ocking conponent which is

adapted to prevent, in an engaged position when the
weapohsdbcat ed on the housing, novenent of theCEGBRIVGO02583

carrier towards the exit aperf ure relative to the

housi ng as the needle shields renoved fromthe

\(/jv: ts EP ‘ %ﬁ%leﬁﬁﬁmgle dlelﬁgnaotrVga lnee l eﬁls?%?adlén rTglr c%oP Towards
iRt dpeRuleo rQtLIHR: icbeleRBRM ﬁ?mﬁ hheadhectfafgynotzble

di scharge nozzle. In this way, the syringe carrier
cannot nove linearly within the injection device

Irﬁg'lil: %Jayt H]I% hsgﬁg I‘l’lgl’ %nﬂ?@m%vg Tm%zﬂﬁl \%Eﬁ&l RO H; E(:Lff’og device whilst

can s e ane

tHeeda9a§ edplbc@mdrlnl& ddnsztplaﬁnge Hozaleg thdhdeglie dhixdd capstilsbe moved
| ace by rotation of the cap, The cap prevents th

ag@ rql??éed érsfnr the diseBeR §OF2l¢ w@flat i carsis ip pkack dydogation of the cap.
Q'c ll)%rév% gq}lggyrgﬁ%g eer rﬂﬂnﬁ T&Red Whakt ﬁl@enegd’lg'sﬂ&?d 1s being

oes becore as the needl e shield is noved
remdedi t1his meaverttlatpbs syrn@a dokpnotehcampt elalbygddaam thg neddée shield is

needl e shiel d back into ace.ov S

iges 10 BB arSBrgior i eapEny Brapkeacefic FhER Hafl Sack into
pk@bgc&ug@dggyﬁgﬁmkgbnnve the needle shield inits

linear direction towards the exit aperture.

Preferably, the Fap conpri ses a body and the | ocking
p e?fgr}églr)]'reetea%a?) Vlg r?tg&?lxagor{)fglgf}hﬁ% 3@1& ttong?pe ﬁ% r%@&’le shield in its

hﬁaﬁmmk&ﬁnﬂnahhﬁhm:a&takﬁem.adapted to grip the needle
shield. In one enbodi nent of the present invention,
the body of the cap is rotatable relative to the

pr@u%bﬂg thEdpStorhPgses Bl 8 LRl menl%Ekﬂg%an@eherﬁqg at Geeve located

relative to the discharge nozzle, wherein the cap
withmpihe bedy ambivsed ishatizonvide bodyy rot ati onal novenent of
the cap relative to the housing into |inear novenent
of the shield retainer away fromthe exit aperture
Tak ofnfgmha i €urthen @b pdicnadhidld rQain&rhprealnd yrip theaesdit ehidld.
retainer is located within the sleeve. In one

enbodi nent of the present invention, the converting

IBA SmbSdiRfeRY b A& ppé/seffi’t it*xlléxﬁion, the body of the cap is rotatable relative to
the housing whilst the shield retainer does not rotate relative to the discharge nozzle,
wherein the cap comprises means for converting rotational movement of the cap relative
to the housing into linear movement of the shield retainer away from the exit aperture

along the longitudinal axis.

Preferably, the shield retainer is located within the sleeve.

In one embodiment of the present invention, the converting means is provided by a first
thread on the shield retainer and a second thread on the sleeve and the first and second
threads engage each other so that rotational movement of the body of the cap results in

linear movement of the shield retainer with respect to the exit aperture.

Preferably, the shield retainer is provided with a shield grip and a shield pull component
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thread on the shield retainer and a second thread on

the sleeve and the first and second threads engage
w@awbooumer so that rotational novenent of theP@GB2@B/002583

the cap results in linear novenent of the shield

retainer with respect to the4exit aperture.

Preferably, the shiel ret ovi ded
ctieged g S MR BFE I Tt AHb R Biied: ot foshield pull
cdiforit.el d grip, wherein the first thread is provided

on the shield pull conmponent. The rotational novenent
may be rotation about the Iongitudinal axi s.

THE SAEAR Fapvsthol By M towduaiob Bepiifig At PodRably, the

mAY¥ABHtaY BRUSIo¥kwish eotgh @RV Rov@Her OWRd \ﬁé\Nﬁhgfthf[ &lp from its end.
abut nent surface adopted to abut a second abut nent

surface on the syringe carrier when the cap is | ocated

Atgﬁé{t%%/elrg:ﬁslgxlhte JOKE LHE co%Bﬁ% Bﬁrﬁra%Ylﬁ‘gérlt %grfgpevgméd Q)f abut a

e carrier along t ['ongi tudi na
sdcomdiatistniche sexface @peiet yyriage karriar sewonbe aapesctocm‘ed tdver the exit

resent invention, the syri be an abl | ong
arfesfy t“ﬁFdFWaPreYa‘iﬂt’é‘gleo‘teﬂlS“h%ﬂ'gF Y it 2lpnieahe lpnegiidinal axis

tdwgﬂgﬁ@@xﬁg%%hﬁ@h the di scharge nozzle I's contained
hin the housi ng and an extended position in which

t he di scharge nozzle extends fromthe housing through

an exit,apertu t he ca piyng. a. needl e shle
R EEyHd AR B ool Rt RE RS sHRECIT §R BB lone o
loﬁ@ﬂtﬂmilh@ué @ﬂgﬂld Helisival bésien auetradtbdipotitien meedliéh the discharge
shield is_noved al ong the | ongitudinal axis out.  of the

B s g9BRingrevithip dicehfsing| ad enrfgftonded potitiomin whish pbg decharge
nSFZ Ll frgxtn @e'mhhgqlu%g gﬂe&h Arhie tﬁ@@zgpégéﬁﬁgé% needle

nmovenent of the syrin the T'ongi t udi nal
shaeld ofilersytihge, tleenbdod kompdsings been rel eased fromt he

ongl et oo reo 8Pl B0 Bl IE pegcigctd is moved

albfg @RS ohditidiraf kixkg 06O BP ARE Rkit SdpekthiR! thdiebydirSeAI from the
nozzl e can be noved to its extended position. Brief

dipghaggq Bp;zéfh vahlst gelogking Gegyonent in the cap prevents movement of the

syringe along the longitudinal axis; and
when the needle shield has been released from the discharge nozzle, moving the
cap along the longitudinal axis to expose the exit aperture and release the locking

component so that the discharge nozzle can be moved to its extended position.

Brief Description of the Drawings

The invention will now be described by way of example with reference to the

accompanying drawings, in which:

Fig. 1a is a right-side view of the injection device according to the present invention;

Fig. 1b is a perspective view of the injection device of Fig. 1 with its cap removed;
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The invention will now be descri bed by way of exanple
wth reference to the acconpanyi ng drawi ngs, in which:

WO@9/01%|40 s a right-side view of the injecti onPUEGBR®8/002583

according to the present invention; Fig. Ibis a
perspective view of the injection device of Fig. 1
Wth its cap renoved;Fig. Ic is a perspective view of
the cap of the injection device of Fig. 1; Fig. 2a is

an.expl oded r.ight-side view.of. the injecti evi ce of
i 46105 SeEfgreliEmw o 1, e R el PFE e S bt e
conponents of the injection device of Fig. | ; Fig. 2c

is a perspective view of a nulti-conponent_ drive used

Fig 2¢ frcan expladei] sightigde viewotf the igjection deniceoigde. Ba and 3b

are cross-sectional views of the injection device of

Fig. 1. Detailed Description of the Drawings Fig. la

Figs 28 i$ b gipht-side @iew efithefassembled etiipodentd @ itieeinjeton device of Fig.
according to the present invention. The injection

ldevi ce 110 has a housing 112, a cap 111 which is

renmovabl e froma proximl end 167 of the housing 112

and a trigger button 102. O her parts of the device

Fig. 2t ibe pespeativbetew nf gnedti-epmgeneat Hriloe hepd, inFhgyinjdcbon device of
Fa ge%gfective view of the injection device 110

¥eco ng to the present invention with the cap (not

shown) renoved fromits end. The end of the housing

112 has an exit aperture 128, fromwhich the end of a
Figsedaandp3boare srospyeccsiens) vievesfdhgaiectipg deyige piFig. 1.
perspective view of the cap 111 of the injection

devi ce 110 according to the present invention. The cap

111 has a central boss 12 1 that fits within the

sl eeve 119 when_the cap 111 is installed on the

sguiptioppofthedlrawings, oy 5| oded ri ght - si de vi ew of

t he conponents of the injection device 110 accordi ng

to the present invention and Fig. 2b is a right-side )
Fg. dwind righlesids siewtsifad iniestporienics 189 ag¢padingjte Eejpsppent invention.

g\eﬂlj%gtiolnlge\ialgec 956“}1'39 al ﬁonnl% Pffsaeggp i1 py%v%étpﬂs Ygrﬁmylte from a
proximal end 167 of the housing 112 and a trigger button 102. Other parts of the device

will be described in greater detail below.

Fig. 1b is a perspective view of the injection device 110 according to the present
invention with the cap (not shown) removed from its end. The end of the housing 112

has an exit aperture 128, from which the end of a sleeve 119 can be seen to emerge.

Fig. 1c is a perspective view of the cap 111 of the injection device 110 according to the
present invention. The cap 111 has a central boss 121 that fits within the sleeve 119

when the cap 111 is installed on the housing 112.

Fig. 2a is an exploded right-side view of the components of the injection device 110
according to the present invention and Fig. 2b is a right-side view of the assembled
components of the injection device 110 according to the present invention without the

housing 112 or cap 111.
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housi ng 112 or cap 111.As illustrated, the injection
devi ce 110 conprises a hypoderm c syringe 114 of
w@owvemdisonal type, including a syringe body I1RGI/GB2008/002583
term nating at one end in a discharge nozzle,
specifically a hypodermic neédle 118, and at the other
in a flange 120. The conventional plunger that would
normal |y be used to discharge the contents of the
syninge 114 manual |y .has n_removed and repl.ac
Ay Tog e S BReRian o Pes TBeeb TS o PRI RUE SSflage, 114 of
cétive¥BorRll eRNinchidilg h Ratin@&OBddBClI1$ @Rrbimagngl 2onaNerid i a discharge
syringe 114. The bung 122 constrains a drug

t
naibiperibotly adipriaus el LRBe B qie b dlange 420. The

c%’rxmehﬁsnatl g)?%rgéf itﬁ‘zﬂevvj)llllhiurft);ﬁ-%flfq)ei &s_fzgftohéﬁp&q en:lh% &%ﬁ?&ts of the

S nee necessar € SO. ranscut arfeous o
syritldei i rardatiyhbs bogh ioeed ame cpdacsd withgedrivaaylemleso(réferred to

used with the injection device of th resent .
b?lﬂve%tth%?ﬁw%@ iy HEMFRY ‘ég? thef ontag s & Bpin [ 7ot (b syringe 114. The
b!iﬂilgi | 2065 s@aih €k Whih GRE L v 46 bk E&Birﬂt&@@%i%ﬁ?th@)é?ﬁﬁ%ody 116.

froman extended position in which the needle
Whitse tiaks syfrimgen itl heragqeleist efr leyppd@miin tapes dbie ngod @otl ngeesssfily be so.
t he housing 112 to.a retracte osition in which the, .
TheRaeh e aoh Byl mati bR RS hstierhgo Bsd beyged with the
i @tioh e $iok bNghe p2&eMGheerdibnt he syringe 114 via a
syringe carrier 127. The syringe 114 is noveabl e al ong
a longitudinal axis 105 of the injection device 110

i . . h .
A\é’hilllﬁgtra%g etggslnj‘é&%gulé/e @h@ﬁﬁelﬁ&% 4 a0 Epr}fengag% é}tlatiblases the

Injection device fromthe exit apert ts
syrir@xi I Ifroenah &8@nded pasitips iravheh dhelig8dledd Ateaiendsl fraint the mperture

e housin its distal 168 |s ap actuator,.
iR e dies of HE Bt 240 dorapu@UpBRigiirbhich the needie
1891d Otk withinBe ho@md DB dhie VetusPspring 123QctsSon the syringe 114
transmtted via a nmulti-conponent drive 129 to the

vigyr $ygec x;;mieg b2hdVhaewinge Il fdninopeabletlpag a dengiyding] s 105 of
D, PR HRy 0o ST 8% AP i ion v

11 Oireni ths kxibypeaird 2B aiirsgeddiyabendt HE tdnudistardd 1 he

syringe 114. Hydrostatic forces acting through the
drug and, to a |l esser extent, static friction between

cohitdngitHig 2h@RsLsidCaSy diBEEeRPUFE Ll hddidtbr2MBICHERGY i&kes the
that they advance together, until ]
form of a compression drive spring 130. Drive from the drive spring 130 is transmitted
via a multi-component drive 129 to the syringe 114 to advance it from its retracted
position to its extended position and discharge its contents through the needle 118. The
drive 129 accomplishes this task by acting directly on the drug and the syringe 114.
Hydrostatic forces acting through the drug and, to a lesser extent, static friction between
the bung 122 and the syringe body 116 initially ensure that they advance together, until

the return spring 126 bottoms out on the syringe carrier 127 or meets some other

obstruction (not shown) that retards its motion.

Fig. 2¢ is an exploded perspective view of the multi-component drive 129. The multi-
component drive 129 between the drive spring 130 and the syringe 114 consists of three

principal components. A drive sleeve 131 takes drive from the drive spring 130 and
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the return spring 126 bottonms out on the syringe
carrier 127 or neets sone other obstruction (not
W@ bwwa)94that retards its notion. Fig. 2c i s anPEROBR@8H02583
perspective view of the nulti-conponent drive 129. The
mul ti conponent drive 129 bet keen the drive spring 130
and the syringe 114 consists of three principa
trmnms fitetntaglelaf pstow €33 b e Viest U8 vd elemients] X iThis 1h tymtrahgnits drive
hlve spri.ng l130 gg transmits it to a delay piston 133
todhe seepp g‘i“"ﬂ? PREMeP&ment 132, This in turn transnits
drive to the second drive elenent 134. As wll be seen

fromFig. 2c, the first drive element 132 includes a
Ahvlill bevsendnom 4. kh@eifmﬁeinve aleimopt b2 nalugps 1 belkaw stem 140, the

ollectipn,ch .n ti
ngGreg s Baa p Sl SRt O Shabhbayoih a ven: 144
thhheauely fro@ &Bd:oﬂécttdﬂxeclﬁxhﬂia 140.thrbbgh siec et ofithes stem 140. The
el enment 134 includes a blind bore 146 that is open at

seopied de alemenidaiesivdes achlishbomol 4ribalas GRERNe eRR to receive the
stgl%gl%b fﬂ@% CP\@?Ji Iat tl?lg O?F:S.i ,§§ W’i‘ﬁ Sg ;()ﬁrgaatggrtﬁe v\% ﬁ%daghf}ﬁe stem 140

efine a reserv

defeni fhugd fdsenvdiri vaithdo mthiadhnedhmpiieflodiig gartaiberd.t on 102 i s
provided on the side of the housing 112 which, when in
an engaged position with a proximl end 145 of the

TH‘J trvg%els b&&%E 18815 pro€ldéd St Mle lsRiecalMthé MBuslhg 1€2 SAHiEH)Gvhen in an
130 7 n a conpressed state by contact between Iockln

er@agéchp@ltlmwlthmprphemd reing d 43 |of ¢hedri &1 slggien] X1 hserves @g@ﬁam the
drbYﬁ ip(slﬁlg:][lgé in a compresFecf] ngt‘f:: %atcﬁgta&%sell&/i%glocgng s&xrfécggﬁﬁb and the

can prv ousi n
de2geeVihian winshhariegods rhaasn 62 I1§ma¢3phmakd1atdal ﬁd’.‘lﬂlon The trigger
trlg er button 102 at an actlvatlon surface 102c

bigtass Kigr @nhivelcretreihpugng He > ruBVAY | 9%pe)Y W TR hgressure is

ap?pli'xrefl ‘?&ﬁle]tg %%er'mﬁgﬁ lg@wp&tﬂv%(ﬁq Sirf286 1 HRN; AWk sshiFOfirected into
the longittdinal axis 10 his actuated position

thethotisieg 1 i 2)g @@rlodung elrfrfal:(az 02b n@vbmwms sua fliseasion@@iayi from the
lotnﬁlgocg{)) Iledlsf i ilggrali:t\égteg \P%%Ylg i thé tr%%%{r ut¥ n l]bf%@ gockmg

erealve ousiI’ng

sukflade tl()wisd@ecbb}ﬁe@)fﬂoin theadrivdrsteel@ 83 Lndlereby bl&owm@ the ﬂﬂee sleeve
of the drive_spring 130. The sliding sleeve 119
Ihovedreve falaite tos hexbewined 1 pd<pvigh tb%\sexgh%ﬁmr% é? ginder the

inffince of the drive spring 130.

The sliding sleeve 119 is moveable from its extended position (as shown in Fig. 1b)
where it protrudes out of the exit aperture 128 into a retracted position in the case nose
112a of the housing 112. The sliding sleeve 119 is connected to a trigger button lock
element 150 which has resilient arms 151 which bias the sliding sleeve 119 into its
extended position in which its end protrudes from the end of the case nose 112a. Thus,
application of pressure to the end of the sliding sleeve 119, for example by pressing the
end of the sliding sleeve 119 against tissue, causes it to move into its retracted position
into the housing 112; release of the pressure causes the sliding sleeve 119 to move into
its extended position under bias from the resilient arms 151 acting against a side wall of
the housing 112. The trigger button lock element 150 has a trigger button lock

protrusion 152 which contacts with the end of a trigger button protrusion 102d on the
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where it protrudes out of the exit aperture 128 into a

retracted position in the case nose 112a of the
wohomgiomg4@12. The sliding sleeve 119 i s connecPEHGBR008/002583

trigger button | ock el enment 150 which has resilient

arnms 151 which bias the slidBng sleeve 119 into its

extended position in which its end protrudes fromthe
trieger ofttonhld2odwe thoskding slgeverisus its gpighdagapasipnofThe trigger button

ressure.to the end of. the.glidin | eev 1 [ .
g 405 oottt St Sefidely Pty ditue biygnat axis
163081 BRtinjdcBSH Bevie@U$@S The tHEgebRonMbEk bidrusidhr E5Ct @dends in a

position into the housing 112; rel ease of the pressure
digentiop swhible i |gen¢rally sxeﬁ@ogwmg tp dherdengitudingl pis 105 towards the

extended positio n ' inbj
OB AP AP Pl L85 1 OTPHIRI AR e 1026
wgﬁﬁ dahi iniggzelr(ovbﬂt}feaﬁp bbee teibgeranitton 3eckhaetrasion il §yerhen the trigger

utton | ock protrusion 152 which contacts with en

bugtondogk clgment Ll hasbeg GOV TERY ﬁrezld_ﬂs F fethirg e G hen the
s-lmi'};é ABevt0 %Vm@ BediNBiovld B theh@Operting 108 ihbStsa¥tahdefosition).

position. The trigger button protrusion 102 extends In
Inathi§ pesitioryrihevivigger ibsttgre 82 ahh ypepapwdd lo ite desmsivated position by

| ongi tudi.nal axis 5 of the inj ion device. 110. .The
rof g tsas%fp‘wtﬁoacﬁ&p?%w O8F gl 8524 3 ahliriiog Ot nl Wressure
a6 HRPrERLA s urBcY SR afthy, pRIpgFibutib@lockldmiént 150 and the
I'ongi tudi nal axis 105 towards the trigger button

slisieg slaeviedr 9 popt@setitreotdoskyhe irigast Pektonpl st ipdisiashvagbppsition (i.e.
h t.u 1 ' VE: AV, t TR
e e R HEC ing it from
mibkingg@ivahist the rexltcapkertedeesn tindes Ghd dsas hfethe mowpdessaayirive spring
fromthe exit aperture 128 (i.e. when the sliding
1{Deeve 119 has been noved into the exit aperture 128
intoits retracted position). In this position, the
trigger button 102 can be noved into its deactivated .
Wiesithé ity sleereatiOrgs then mevedro presiden FoYhighats retcted into
ivot. 10 i.n t i ' . S '
BB, U IS B T8 heRtioh B U LEE: SRY 360 b been
rdt@e ired asraaictithed powitid) ehesdpeditiog of Healeeict 190 acthen as follows.
together to lock the trigger button 102 in its
activated position (i.e. the |ocking surface 102b

Ir?ﬁ’ﬂiﬂ?ﬂesdrwa% ﬁﬁlglﬂf mb0& e HMGe §kaRVIS 1 134 dAve Vet d ' rhéves the
rom novi ng Fomards the exit aperture 128 under the

filit slsiveelenivet Eddrpnd dwdersiddn xeeclepentnlg 218oyes the second drive element
134, in each case by acting through flexible latch arms 132a, 134a, 134b. The second
drive element 134 moves and, by virtue of static friction and hydrostatic forces acting
through the drug (not shown), moves the syringe body 116 and syringe carrier 127
against the action of the return spring 126. The return spring 126 compresses and the
hypodermic needle 118 emerges from the exit aperture 128 of the housing 112. This
continues until the return spring 126 bottoms out or the syringe body 116 meets some
other obstruction (not shown) that retards its motion. Because the static friction between
the second drive element 134 and the syringe body 116 and the hydrostatic forces acting
through the drug (not shown) to be administered are not sufficient to resist the full drive
force developed by the drive spring 130, at this point the second drive element 134

begins to move within the syringe body 116 and the drug (not shown) begins to be



10

15

20

25

30

When the sliding sleeve 119 has been noved into a
position in which it is retracted into the housing 112

W@ 2000/0194m 0 its unl ocked position) and the triBgEGB2008/002583
button 102 has been rotated into its deactivated
position, the operation of tfe device 110 is then as
follows. Initially, the drive spring 130 noves the

digehapgeds Rymamiq Srictianheetyesn ghestesend dnigg elgpyad 18R eand; thgsyringe
dy i el ene I i . .

ofsbl LS IR TR bt hlshEh 1800 (RUGRR R £ pdminisicred

aeC hbwever hughigiont foexctdih ehd stwah spring 1282a,its1ddepreskSdi btate, so the
The second drive el enment 134 noves and, by virtue of

hypodempicmesdle il b reaminydenslsdat i ¢ forces acting through

the drug (not shown), noves the syringe body 116 and
syringe carrier 127 against the action of the return

Bsford thg sé&md dfive etemtamt h34 pachey thoddodnsrteysksithindhd $ysinge body
hypoderm ¢ needle 1 energes fromthe exif apgrtur

1B O ety Orths SRR TR i Beh e (% bl Satch arms
1381 Y54b BREhH hel@8t BRI 061 @ie Mm@ 135, M13AGeachadonddition 137
neets some ot her obstruction (not shown) that retards

piovEledwoniadatchBewates elenisat EY7atwhicl isifoted do theegndend the gyginge carrier
nd drjve el nt 1 n ri o] .
PR eSSt T PR DR B R Rty R bom e

p&sieNghdvh BeFiadpt nd s tpekieidn at evhivhit the Wlekibdd &inth arnsr Sl s134b no
the full drive force devel oped by the drive sprj

longey, coaple the Jirgairive qleraend dé by hgrfegendeteyeripmens! Hogided by the
b \R118R ?&gﬂeé BL thd QRSN 987 AR uhil @laﬁg& 1R fidldt Wgive BRiment 132

shown egli ns to bedi scharged. Dynamc Frlctlon
abiehosenget be thesonod drivey elemleatrbift all@4ingribie fins dsiye ichegeent 132 to

body .116 and hydrpstatic forges acting through the
Mgy Eéﬁl?th"&ttogmeoﬁ?mf%l‘beeel%{a?ﬂq1%?%‘t ered are, however,
sufficient to retain the return spring 126 in its

conpressed state, so the hypoderm c needle 118 rennins
Besause theodangupg flaid i€ osiabsA Vit ¢ dessrenemmet awvn) glgbiped between

thtgrksxd%? Oﬁrs.{ bsvd él@ﬂlglllt I%talﬂh hd @%dSB’Jri: ng& irpfﬁQXCQJO%Q drive element
efore th y h fully

e contents of the syringe have
134, sthhaoteas of e fdsexbinlvalll @bd ho aeersast3abathe f34bdiivenkiemgnt 132

the first and second, driye el nt.s 2,. 134 . h
g [ Brit S5 OpR ST 4 T AUER e Fed8e® 81 hen by the
deRd Spritl €30.1 8s {HeXRskridlr thiapeaid damplpeflerik TgRe€ Hrbug the vent

127. The constriction 137 noves tﬁe flexible [atch

144 ingo t@sep]leqtBichiambary bl - flihgsnonpthe flexible latch arms 134a, 134b have

been released, the force exerted by the drive spring 130 does work on the damping fluid,
causing it to flow though the constriction formed by the vent 144, and also acts
hydrostatically through the fluid and through friction between the first and second drive
elements 132, 134, thence via the second drive element 134. Losses associated with the
flow of the damping fluid do not attenuate the force acting on the body of the syringe to
a great extent. Thus, the return spring 126 remains compressed and the hypodermic

needle remains extended.

After a time, the second drive element 134 completes its travel within the syringe body
116 and can go no further. At this point, the contents of the syringe 114 are completely

discharged and the force exerted by the drive spring 130 acts to retain the second drive
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position shown in Fig. 2c to a position at which the
flexible latch arns 134a, 134b no | onger couple the
W0 2008v1did ve el enent 132 to the second drive ePENEBR008/002583
134, aided by the bevelled surfaces on the
constriction 137. Once this happens, the first drive
el ement 132 acts no |onger on the second drive el enent
eleBunt 534 mmtsntgnnhrel p¢sntsqn ahd tpecoatipvreiot caugpthelamping fluid to flow
SRSl D oS RERBERALA AP A Lo BE R e
shown) def|ned betmeen t he end of the first dr|ve
el ement 132 and the blind bore 146 in the second drive .
Befaserthet resegwoir phBuidos giveavsted: the flexihle lagshr args| 1132¢ dpking ghe drive
S t '
o865 Gl e MG e Yyl 72 oG EluncrlontRYE, (61 Sk witin
tl&c}icﬁudmgpol Dhis tchﬁstﬂdsuonenswsnhg fi¢giBle lAghtahes nekemwards from the
cqol | apses, danping fluid is forced t hr ou the vent

PQSion MK 19t B IR HiCl Higisr longer counif ae AR HopRel 31 to the
ﬁgt SRR @le*n@ﬁtcrl]%?,r tﬁflﬁ %@abev’]&l@@ éﬁ?fé@esbgﬁ Nhé %ﬁﬁﬁ@t%n t@ﬁce this

orce exerted rive spring 130 does work on the
halgreps, nye fdrive dleeeeamél Rgtsino koog¢d @wtltehfnnsg Hrivé elemem 132, allowing

constrlctl n for ve 4 and,al so
HPUFLEPEE FOR A 8PP0 &t RSB g | B fsgileased.
boaLYERB fbies Advefdpeand theaovelsgHngViIB0edr€ B Mdriged Bdng kddsmitted to
thence via the second drive el ement 134. Losses

thessyoagat B and the anheforeeqigting op e srawmgs mall be thedeiyen fsee from the
{hg ﬁHﬂ%@gé hﬁ} htlthg %*ﬁrﬁé' ¢ N9 i9 %om%tupl%%oq{s rEthﬁte?iy};dsng)% and the

a gr the return spring remal ns
ijenjohessleds ameplethe hypoderm ¢ needl e renalns extended.
After a time, the second drive elenment 134 conpl etes
its travel within the syringe body 116 and can go no

Aliuthshgkes pcet Bf SoupRl Bhily dnbBe€ tieaRbeant hadbedni@mdyéd REM the end of
114 are congiete y discharged and the force exerted b

thehouding \id 2s ped engl af3be sxrgetip seadedvithatoos dpnide central boss 121
09 {hlevcgﬁl F&% ﬁgs%tﬂl{x] Iglﬂee st e‘zg rl % %le H%Sdagllﬁ] 1saiﬂgﬁ (F]n thﬁ housing

O cause
1V2rbmpades @ldta@intmeembet f25r whlcdns\faeéhetwetht bb§s212b The retainer

continue its. nove Bef ore ﬂf eservoir of fl
cfeghiel R arierisos O TG RITHIEOnS &1 PR Siosohcai s et yoiromahe exit
aPEte 138 eeNQe 1K bRoulub®nd i 251 dedbrny & @k %Eﬁ? ml ik3serted onto the
reach anot her constriction (not shown) with
housing 112 over a needle shield or rubber boot 123. The protrus1ons 125a then grip the
boot 123 tightly so that the ends of the protrusions are slightly embedded in the boot 123
which might be made from rubber. This means that, as the cap 111 is pulled off the

housing 112, the boot 123 is pulled away from the syringe 114 with the cap 111.

Figs. 3a and 3b show a locking mechanism 170 for the syringe carrier 127 included in

the injection device 110.

The locking mechanism 170 comprises a locking component 171 which is an abutment
surface 171a on the end of the central boss 121 (or sleeve) which is adapted to contact a
second abutment surface 171b located the end of the syringe carrier 128 to prevent the

syringe carrier 127 moving towards the proximal end 167 of the injection device 110, i.e.
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the housing 112. This constriction noves the flexible
latch arnms 132a inwards fromthe position shown to a
wW@ompoiww at which they no | onger coupl e the dp¢T/6B2008/002583
sleeve 13 1 to the first drive elenent 132, aided by
bevel | ed surfaces on the con$triction. Once this
happens, the drive sleeve 131 acts no | onger on the
tdvidréd thelek it @p@h@EB D8, ks, thekhpisilogtddn@nitstadosed pesition over the exit
relati ve each other. At this point, of course, the
RS- 114 is rel eased, because the forces devel oped
by the drive spring 130 are no | onger being
transmitted to the syringe 114, and the only force
Viéidt thegcapnl ltihe isyclosedepositioh, the shivdd retginem! XSorsaeo¥aable within the
the return spring t he ni 114
chof Ui etihiest Prrectiteigie e i et An s ek Rp@oPF Syt perture
199 fd fidaSe HRMRLAL hief 123 Hbf th@Ki8haPleAtdz1e0f 1 8C OXHi$ B, achieved by
only once the cap 111 has been renoved fromthe end of
ratitgorhafitbe nap 11_1112ab0ﬁh éleelﬂngl@lﬁlrlahémsy% mddst the semisetilip dty closed

123. Th traI 121 of the cap 111 that
pf’?l{%%n{/\n t?ﬁvﬁnf‘% qxé ‘irfga\g\)wen the cap 112 i s
installed on the hou5|ng 112 conprises a retainer
el enent 125 which is fixed into the boss 121. The
The shiclferctaes t@ats poyidednwith ashiekbgiip il éhend ashield P%gomponem

lﬁg&r}%’gﬂeﬁ o ﬁ{eeshfglla gﬁﬁ G6lg AWAY;sf LY Elﬂ@a@ 1(72 is @\rlgéﬁ' @n outside of

ese resi t" protrusions 125a defor
theaghield pull sompsmmit 8 @9 ovitich ¢rpegdsovsh agedobd soresy tlaeanieleBI movided

ield. or_ rubber b 123. The protrusions 125a then
0@5#3ﬂ?ﬂ%°£8@?ﬁ@%§53?&ht|y so that the ends of the
protrusions are slightly enbedded in the boot 123

whi ch m ght be made from rubber. This nmeans that, as

Duivag e'aq@tlem,lthe shigldl retinasfI25tdees ReUIY ralapve torbe [issharge nozzle
e B O S 1] PAELL 8 00 930 comees
iith @ins b geneaaof itles sti&d retagiet 2% aivay thiven ihej @ot apenture 128 along

ogree 0T cline Tochan S COIP 68 8. con
molibf tQ'TmEé}ems% of adhit® e b i@ eAESmdd lof(sfevs L12€368)172, 173 on

which is adapted to contact a second abutnent surface
the7ceptraldwas &3l ariborethd sbield tegaingy 12 hgeinecathe pbptmepgsyrface 171a s in

c rrltg(\:/te\zmh tthe Second abutment surface 171b, the syringe carrier 128 is prevented from

moving towards the proximal end 167 of the injection device 110, so the needle shield
123 is pulled away from the discharge nozzle 118 through the exit aperture 128. into the
central boss 121. Thus, after rotation, when the cap 111 is finally removed by a user of
the injection device 110 by pulling it away from the housing 112, the needle shield 123
and discharge nozzle 118 are not engaged with each other and the cap becomes
completely detached from the injection device 110 without pulling the syringe carrier

128 forward.

Thus, the cap 111 prevents movement of the syringe carrier 127 towards the exit
aperture relative to the housing 112 when the cap 111 is located on the housing 112, but
still permits the needle shield 123 to be removed from the discharge nozzle 118 by

rotation of the cap 111. Thus, the syringe carrier 128 cannot move linearly when the cap



syringe carrier 127 noving towards the proxi mal end
167 of the injection device 110, i.e.towards the exit
wWap@pue) 128, when the cap is located in its BPCDEBA08/002583
position over the exit aperture 128. Wth the cap 111
inits closed position, the Bhield retainer 125 is
noveable within the cap 111 in a linear direction
1l is imgplateearidathg inceddé shagld 23 ¢s biadme wemoyed by notatien ebihe cap 111.
aperture 128 to release the needle shield 123 fromthe
di scharge nozzle 118. This is achieved by rotation of

Figh8a GAbwd ke abelé shizfl 1oMgbdawsdi Bdr tAXidischiipe Whizkist 1 18 prior to
cap is still in its closed position covering the

roggtion oépbfr ean bl 11 ¥gg. 3bTshews ﬁheen@dke&hmlééﬁ hawing deen released from
ro W a shi el d pul

5 thQ dlSC gg{lo 1 f:koc?\‘nmen rgtélg{)nlx Bf F]]‘IZ%a d grip 178. A

flrst screw thread 172 is prOV|ded on outside of the

shi el d pull component 179 which engages wth eco.
Itg‘{f@b()\f fcmr%ge 1up§er|§}089|ta§tdth8nprﬁ?§t inNe H%n\gfi 8‘?{{? crl?)ed above

plggrzsoylgf}y oPekdifle & Pctl %dd‘?ﬁhatx%ﬁ‘seoﬁégtﬁl far 6¢ la0€ rvvlt:l=12r5the scope of

s'not” rotate relative to the discharge nozzle

thamavenhen.r ot at i onal novenent of the cap 111 relatlve to
the housing 112 is converted into |inear novenent of
the shield retainer 125 away fromthe exit aperture
128 al ong the | ongitudinal axis 105 by the screw
threads 172, 173. This conversion of rotational notion
to linear notion is achieved through engagenent of
screw threads 172, 173 on the central boss 121 and on
the shield retainer 125. Since the abutnment surface
171a is in contact with the second abutnent surface
171b, the syringe carrier 128 is prevented from novi ng
towards the proximal end 167 of the injection device
110, so the needle shield 123 is pulled away fromthe
di scharge nozzle 118 through the exit aperture 128.
into the central boss 121. Thus, after rotation, when
the cap 111 is finally renoved by a user of the
injection device 110 by pulling it away fromthe
housi ng 112, the needl e shield 123 and di scharge
nozzle 118 are not engaged with each other and the cap
becones conpletely detached fromthe injection device
110 without pulling the syringe carrier
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128 forward. Thus, the cap 111 prevents novenent of
the syringe carrier 127 towards the exit aperture
WO 2008019440 t 0 t he housing 112 when the cap 111 PGI/GB2008/002583
| ocated on the housing 112, but still permts the
needl e shield 123 to be remoV&d from the di scharge
nozzle 118 by rotation of the cap 111. Thus, the
Glgimsnge carrier 128 cannot nove linearly when the
caplll is in place and the needle shield 123 is being
renmoved by rotation of the cap 111. Fig. 3a shows the
1needlaa isfecedrddehzct doagrisizg: over the di scharge nozzle
118 prior to rotation of the cap_.111. Fig. 3b shows .
t he AdeHTIRS adapiaddo 1ec3IveASAYRGLHBRANG B AseRaEge Po7gls, thesyringe
L | . - - t - .. .
oftnE AROE AEE Brd R RO O IR R ER Rt (68— bsiton i
wihivhetht idBohdngsndrzkens detained edthabibe dopimgednd dnyexnended position in

X | e. and nodifications o etail can be made within
@@@e s $° ‘P‘_H%Ifi e ?ra_m o BPHan R Ay BeeFpervre;
devi GRaf AIMRIVaBlyN8¢atél HRY BlNGiBeRrted to receive a
syringe having'a di scharge nozzle, the syringe being

nov ablsgrizdeagiea atlepigd touippertt thexiysngs astihes ddganiedgand
betmeeg(g re“ra%tg%e %§hgign %@ whi ch the di scharge
nozz &Y egBﬁF& fe AT R PRE %ousing and an extended

posi tWherein the WBtd18 shibld islestleed e Mezape extends from
t he houslng$through an exit_ aperture; a .cap renovably .
| ocatredy Bie AR EOBPTisesh BICKIRgeSoMPOsHH Wyeh isaidapied to prevent, in
i t L4198 oftShé holsSnANARERS] of T syri
AUBBUEH 9y PHFARS L Oy DIELRES Bl b MRS oFD e
careied toovasds Bk étxit sipetwma eclaget toothe heusagp as Weaneeile shivdd apmoved

conprises a | ocking conmponent which is adapted to
ﬁBFE@@ﬁFFﬁFﬁeQWQEhgaged position when the cap is

| ocat@dreaitht heed1@UsikIIds MIRNYANE WithBf tht B&) HYA liM@E direction towards
carrier towards the exit aperture relative to the

theordli apgriers te Fréease thgi necdlpiskicly framtendysedargernpariche

di scharge nozzl e,

2. The injection device of claim 1, wherein the cap is rotatable on the injection

device to move the needle shield in its linear direction towards the exit aperture.

3. An injection device according to claim 1 or claim 2, wherein the cap comprises a
body and the locking component is a sleeve located within the body and fixed relative to

the body.

4. The injection device of claim 3, wherein the cap further comprises a shield

retainer adapted to grip the needle shield.

5. An injection device according to claim 4, wherein the body of the cap is rotatable
relative to the housing whilst the needle shield does not rotate relative to the discharge
nozzle, wherein the cap comprises means for converting rotational movement of the cap
relative to the housing into linear movement of the needle shield away from the exit

aperture along the longitudinal axis.
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wherein the needle shield is noveable within the cap
in alinear direction towards the exit aperture to

w0 2000as84d he needl e shield fromthe di scharge POE&GB2008/002583
2. The injection device of claim1, wherein the cap is
rotatabl e on the injection dévice to nove the needle
shield inits linear direction towards the exit
aperture. 3. An injection device according to claim1

or claim erein t cap ri : 3 .
6. oclA‘?ﬁémE'%i%‘o eiit aicgorgglgl tgec\lléé‘igﬂn%’c‘gﬁegrgm\?\tﬁh ? %ﬁ%lc{aﬁgm%%gfl located
wialif td si@der el ati ve to the body. 4. The injection

device of claim3, wherein the cap further conprises a
shield retainer adapted to grip the needle shield. 5.

7.An I&ﬁ ?I%%{;}t?(ﬂl g&/\(éec gcc%?cﬁﬁ%% RehifhOs QJ_ra(jlzmn46 W’Px@feﬁi Ehet &?hvex’ting
body of ‘the cap Is rotatable relative to the housi ng
ménk |is prévidednbedl firsisthireddord desshixdd retatnat end el stondethrend on the

RUXOEHTTE N EIRTERE T A N

th Body&f HRUSD Pul D E:P1ihd R @ veRUEHBIRE shfeld Rfaif@8MkIErespect to the
shield away fromthe exit aperture along the

exitapgitenedi nal axi s. 6. An injection device according to
claim5, wherein the shield retainer is |ocated within
the sleeve. 7. An injection device according to claim

8.5 0OrAgkigednod, dewReneididing@o i & Whageimrerrshidld rapinari idl @ebvided
by a first thread on the shield retai per and a second .

withp chiglherip AR & Paieldep il kg HEANEERS GospecAaHiosE Shal i Agrein the

ﬁrggtggqufise?l%k}ic@aBﬁﬁhesﬁx[iélﬁ]ﬁﬁll E%ﬁglgggal movement of the

( e cap results in novenent of the
shield retainer with respect to the exit aperture. 8.

An ipjection device according to cl.aim rei.n the. ..
9'sh! e/P “?J‘é‘ft}%“rfglwcf§C‘Eﬂr‘g'\’/'?&%8mam$°§d§'ﬂ?se?78) rp rei figgrotational
mSnSdrd i Prokdiiof ABPAMRNon SRR eE. t 0 the shield grip,

wherein the first thread is provided on the shield

pul | conponent. 9. An injection device according to

1Y Rf ?nj%f:tio%l 9&!\)@6 a':_?:cgl%ngg toV\Qﬁr Gidof fie ;grgée%lmgoaé]ilms, wherein the
sleeve comprises a first abutment surface adapted to abut a second abutment surface on

the syringe carrier when the cap is located over the exit aperture, thereby preventing

movement of the syringe carrier along the longitudinal axis towards the exit aperture.

11. A method of removing a cap from an injection device having a housing and a
syringe located in the housing, the syringe moveable along a longitudinal axis of the
housing between a retracted position in which the discharge nozzle is contained within
the housing and an extended position in which the discharge nozzle extends from the
housing through an exit aperture, the cap gripping a needle shield of the syringe, the
method comprising:

rotating the cap about the longitudinal axis such that the needle shield is moved
along the longitudinal axis out of the exit aperture, thereby releasing it from the
discharge nozzle whilst a locking component in the cap prevents movement of the
syringe along the longitudinal axis; and

when the needle shield has been released from the discharge nozzle, moving the



novenent is rotation about the |ongitudinal axis. 10.

An injection device according to any one of the
w@e@eeti4mgy cl ai ms, wherein the sleeve conpri sSeBCHGBRI08#02583

abut ment surface adapted to abut a second abut nment

surface on the syringe carribt when the cap is |ocated

over the exit aperture, thereby preventi ng novenent  of

capradong/the fepeitudingl ais @) rpese the exibargriutrdandarleasg the locking
r t ' . ing a

o BHEREe R % o R Adfcal by o BB RE o BlndcB KB
syringe |located in the housing, the syringe noveabl e
al ong a longitudinal axis of the housing between a
retracted position in which the discharge nozzle is
contai ned within the housing and an extended position
in which the discharge nozzle extends fromthe housing
through an exit aperture, the cap gripping a needle
shield of the syringe, the nethod conprising: rotating
the cap about the l|ongitudinal axis such that the
needl e shield is noved al ong the | ongitudinal axis out
of the exit aperture, thereby releasing it fromthe
di scharge nozzle whilst a | ocking conponent in the cap
prevents novenent of the syringe along the
| ongi tudi nal axis; and when the needl e shield has been
rel eased fromthe di scharge nozzle, noving thecap
along the longitudinal axis to expose the exit
aperture and rel ease the | ocking conmponent so that the
di scharge nozzle can be noved to its extended
position.



